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(89 patients per group). The surgical group was appropriate for the research question and study population specified. The characteristics of patients who were excluded from the initial study sample or who refused to participate in the trial were not reported. The authors did not report the reasons for the exclusion criteria used or whether these criteria were appropriate for the research question. Of this sample, 154 completed the study and were included in the final analysis: 78 patients in the immunonutrition group and 76 in the control group. Twenty-four patients (n=11 immunonutrition group and n=13 control group) were excluded for lack of compliance with the preoperative supplement, intolerance of postoperative feed, withdrawal of consent, inadvertent removal of jejunostomy or protocol violation.
Study design
The study was a multi-centre (five study sites) prospective randomised controlled trial (RCT). The method of randomisation was not reported. Patients were followed-up until they were discharged from the care of the hospital. The initial study sample comprised 178, and 154 were included in the final analysis. The authors did not report any blinding method for assessment of outcomes.
Analysis of effectiveness
The analysis of the clinical study was based on treatment completers only. The primary health outcomes (defined a priori) measured were: infectious complications after postoperative day 3; infectious complications after postoperative day 5.
Postoperative complications were defined as septic, wound, pulmonary, or urinary complications. The definitions of complications were based on the criteria established by the Centers for Disease Control and Prevention and on the definitions proposed by the American College of Chest Physicians and the Society of Critical Care Medicine at a Consensus Conference in 1991. The immunonutrition and control groups were comparable in terms of age range, preoperative diagnosis, operative procedures, mean percentage of usual body weight, mean operative duration and number of patients who received perioperative transfusions. No adjustments were made for confounding factors. A secondary outcome was hospital length of stay.
Effectiveness results
Of the 154 patients who completed the study a total of 28 (18%) had postoperative complications.
The proportion of people with infectious complications after postoperative day 3 were 9% (7/78) in the immunonutrition group and 21% (16/76) in the control group, (p=0.04).
The proportion of people with infectious complications after postoperative day 5 were 6% (5/78) in the immunonutrition group and 12% (9/76) in the control group, (p=0.19).
Fewer patients in the immunonutrition group (13%) experienced postoperative complications than in the control group (24%), (p<0.08). However, this difference was not statistically significant at the 5% level used by the authors to indicate a statistical difference. The types of postoperative complications were listed in detail. No dropouts due to gastrointestinal tract intolerance occurred.
Clinical conclusions
The authors concluded that the perioperative administration of an enteral immunonutrition significantly decreased the early occurrence of postoperative infections after major upper gastrointestinal tract surgery.
Measure of benefits used in the economic analysis
The measure of benefit used in the economic analysis was effectiveness, defined as the percentage of complication-free patients.
Direct costs
The direct medical costs for the hospital included in the analysis were the costs of clinical nutrition and the costs of treating postoperative complications during the hospital stay. The authors reported the number and costs of complications separately for each of the study groups. They did not report the resources used to manage the complications separately. The authors gave a comprehensive list of the quantities of nutrients taken by each group. The average intake per person was multiplied by the price per litre for the preoperative and postoperative stages. The price data used for study diets was not reported. The cost of postoperative complications included: operative interventions and anaesthetic procedures; complication-related physician consultations and services; artificial respiration, nutritional support and dialysis; radiography and ultrasonography; physical therapy; antibiotics and other complication-related medications. The authors reported that prolonged hospital length of stay and days in the intensive care unit were not included because these resources could not be unambiguously attributed to postoperative complications.
The estimation of the quantities of resource use for the management of complications was based on patients' medical records. The estimation of the costs for diagnostic and therapeutic services was based on the German hospital association tariff and pharmaceuticals. Devices and material costs were based on hospital buying prices. The time horizon was from admission to the surgical unit to discharge from the care of the hospital. Discounting was not carried out because of the short time frame of the study (less than one year). Resource use data were collected between April 1994 and August 1997. The price year was 1998. The study reported average costs.
Statistical analysis of costs
The authors compared differences between the groups in the mean length of stay and costs of complications using the ttest and a 5% level of significance.
Indirect Costs
Indirect costs were not included in the analysis because they were not appropriate for the chosen study perspective.
Currency
German marks (DM). The conversion rate from DM to US$ was DM1.00 to US$0.5967 at the end of December 1998.
Sensitivity analysis
No sensitivity analysis was carried out.
Estimated benefits used in the economic analysis
The percentage of complication-free patients in the immunonutrition group was 87.2% and 76.3% in the control group.
Cost results
There was no statistical difference in the mean length of stay between the immunonutrition group (22.2 days, SD 4.1) and the control group (25.8 days, SD 3.8, p=0.09).
The cost per patient for nutrition was DM347 for the immunonutrition group and DM49 in the control group.
The cost per patient of treating postoperative complications was DM964 for the immunonutrition group and DM2,688 in the control group, (p=0.14).
The total cost per patient was DM1,311 for the immunonutrition group and DM2,737 in the control group.
The immunonutrition group was less expensive than the control group (net saving of DM1,426).
Validity of estimate of measure of effectiveness
This study was a multi-centre randomised controlled trial, which was appropriate for the study question. The authors applied a number of exclusion criteria. This means that the study sample may have been healthier and/or better able to tolerate the intervention. This may mean that the results over-estimated the tolerance of patients to the interventions. However, it is not clear what the impact would be on the comparison of postoperative complications. For example a healthier study sample may be at lower risk of postoperative complications, which could under-estimate the effectiveness of the interventions in the study population. Alternatively, the diet supplements may be more effective in preventing infection in a study sample healthier than the study population, which could over-estimate effectiveness. The characteristics of the study population and of those patients not included in the study sample were not reported in detail, so it is not possible to judge the applicability of the results to the study population.
The study groups were comparable at baseline. The analysis only included those patients who consumed 3000ml of the study diet preoperatively, which may bias the results if there were differences in withdrawal rates or reasons for withdrawal between the groups. The authors reported that 24 patients were withdrawn (11 immunonutrition and 13 control) but did not report the numbers by reason for withdrawal. The two groups (immunonutrition and control) only showed a statistically significant difference for the number of infectious complications after postoperative day 3. There was no difference between the groups for the other primary and reported measures of effectiveness. However, no power calculations were reported for this study and it may have been underpowered to detect a statistical difference between the two groups in terms of effectiveness.
Validity of estimate of measure of benefit
The authors use the percentage of complication-free patients as the measure of benefit in this study. They reported the type of complications experienced by the patients but they did not weight this measure by the severity of different complications. It was not clear if the severity of complications experienced in the immunonutrition and control group were similar. The percentage of complication free patients included complications in the index admission only. The long term effects on patient outcome in terms of morbidity and mortality following discharge were not included.
Validity of estimate of costs
complications in the control group meant that the results represented conservative estimations of the reduction in complication-related costs. This is valid if the severity of complications in the control group is similar to or worse than the severity of those in the immunonutrition group and the study diets directly influence the length of stay of the patient. The length of stay between the immunonutrition group and control group was not statistically different. This may have been due to a number of reasons, including the need for postoperative care per se, the organisation of hospital care, or fewer but more severe complications in the immunonutrition group. The costs of care (e.g. primary care or informal care) required following discharge from the hospital were not included. As with the costs of intensive care or prolonged hospital stay, it was not clear what the impact of this exclusion would be. The authors did not report resource use and costs separately.
